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Bump structure search in the reactions:

yp—pyy yp— prtaal

a—yy a— xtaa°

Accessible in the current FOREST setup.
(2020 dataset)

GlueX/Hall D Detector

E,=8-9GeV
LH, target
168 pb-ldata

Candidates / o[m(a*mn™)/10 Pull Candidates / o[m(yy)]/10

Pull
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LEPS2solenoid E5@BL31LEP

Barrel RPC

NN

Barrel y Detector

Forward RPC

in AC
Target inSC .

Ey=1.4-2.9 GeV (tagged), AE = 1MeV, LCS

Side+Fwd : magnetic spectrometer
Side : EM calorimeter

FOREST EER@RARIS

Backward Gamma

SCISSORS III  SPIDER s
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photon bean

Ey = 0.8 - 1.2 GeV (tagged), AE = 1MeV, Brems.
Fwd : magnetic spectrometer < 2 deg
Side : EM calorimeter
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*Constructed in 1967.

Radioactive~waste storage area

: : &
2"¢ Exp. Hall []
; 15t Exp. Hall

=,
Vi = Synchrolron
$

:i;\*. lrrad site (Rl production) :: : ‘\)';.r:. -t d 3 *O peration 120h/Week
f i 1 " lrucctor linac ngh—power Linac . ~\ = —‘ T = . l{\. ’ g
D vsd s o707 o e (, S N | *Ee =10-60 MeV (valuable)
GeV=yIrrad. Hall 10m

*Macro pulse Peak current 120 mA

*Max power 15 kW

*Macro pulse duration 3.4 ms
*Modulator repetition 300Hz

*Average current 120uA, 3.6 mm¢

E—ERE
(ALY —MERRD B THRET)

Water—cooled Irrad System

- Used for Rl production, and electron
scattering experiment (ULQ2)
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Dump photon counter

* Expected yield (preliminary)
Beam pipe Pt (2 mmt)

Target c(yN>aN) 0(1)pb

m, = 10 MeV

e

g,, = 107 GeV-l

IE'S-?; 10 MeV MeV_Compton Camera 100 MA , 300 hour
< It 20 Mev . .
; I =1 > Vertex determination = 1018 electron on Pt
3 1E14 EI, 2
S — 10-20MeV o asieg
§ 31""“:3; ~2x10' photon/MeV/)s Tl Pb 100 ng_Z
- 1 [ %.(50-60 WiMeV) Scattered T~ -
S 1E13 4 R angle
: | o Acceptance 10 %
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BZEEHT (2/3) /
e) Birefringence due to virtual spin
Leptonic e*e” vacuum birefringence zero bosons (e.g. axions)

An=ny—ny = 34,82
= 4.0x 1072 x (B [T])? Anapps = JALE
= Jkcum x (B [T])Q-: 2 1 ps
O(102%)

ginsBQ , sin2r
2x

Calculated in 1930s -1960s. Not observed. PVLAS experiment Ref) Phys.Rep. 871(2020) 1
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* Highly linearly polarized photon beam with GeV. L
- 10° shorter A compared to visible light. b =27 —An
- Cannot increase L by finesse. @

* Pros and cons:
Short beam time, No Vacuum, low BG from gas. Hadron loop eff., higher order eff. , Detector resolution

B ~ const.

I A A A A A A |

@ @ @ @ 2 N
8 2 8 8 8 8
8 8 g 8 8 8

° T T T T LELE A B T

be-ph - | -
probe-photons Direction of Recoil electron
“ -~ Y, - polarization
- GeV-LCS | length L

S Triplet polarimeter at GlueX
(S1RIR) PIEEp
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